Mössbauer spectroscopic studies of human haemosiderin and ferritin.
Ferritin and haemosiderin isolated from iron-overloaded human spleens have been investigated by 57Fe Mössbauer spectroscopy at temperatures between 1.3 and 200 K and also in applied magnetic fields. Virtually identical spectra were obtained from both materials at the high and low-temperature ends of this range, and also at 4.2 K in an applied magnetic field of 10 T; this indicates that both must contain iron in a closely similar chemical form. The difference between the two materials lies in the temperature dependence of their Mössbauer spectra in the intermediate temperature range, between 10 and 100 K. The temperature dependence of the Mössbauer spectra is characteristic of superparamagnetic behaviour, which occurs when a magnetically ordered material is present in the form of small particles. The details of this temperature dependence are related to the distribution of particle sizes and the magnetic anisotropy constant of each substance. Electron microscopy shows the haemosiderin cores to be markedly smaller on average than those of ferritin. Combining the Mössbauer spectroscopy and electron microscopy data we have shown that the magnetic anistropy constant of haemosiderin is considerably larger than that of ferritin. This is thought to result from the smaller core size and less symmetrical protein shell of the former. These data are consistent with the proposal that haemosiderin is derived from ferritin.